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Medical Student Characteristics and Intent to Work with the Underserved: 
A study conducted at the University of North Carolina at Chapel Hill 
INTRODUCTION: 
Many Americans believe that quality health care in the United States is a 
right for all citizens rather than a privilege for a select subset of the population 
(I). One can speculate that for many Americans, this belief may have been 
developed decades ago with the introduction of the Social Security Act and the 
creation of Medicare and Medicaid, two social contracts promising health care to 
elderly, disabled, and impoverished citizens. For others, it may have been born L 
f--
more recently with the idea of a national health plan as promoted by politicians L 
such as former President Clinton. In reality, though, health care is not treated as a I 
right for all individuals through economic practice. Rather, those with health 
insurance are more likely to receive care, while the millions of individuals 
without insurance often struggle to find health care services that fit within their 
financial constraints (2). Consistent with this reality is the undeniable problem 
growing within the health care system- that of health disparities and the 
concomitant lack of access to care (3). 
The term "health disparities" encompasses the observed and measurable 
differences in incidence, prevalence, mortality, and burden of diseases that exist 
among specific subpopulations in the United States ( 4). These differences 
frequently occur by gender, race/ethnicity, socioeconomic level, geographic 
location, disability, and sexual orientation (3). The problems of health disparities 
and lack of access to care may seem puzzling given that the United States health 
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care system is distinguished as a world leader in biomedical research and 
technological development (5) and boasts a higher percentage of health care 
specialists than most other countries in the world ( 6). In addition, the United 
States currently spends an estimated !3.5% of its GDP on health care~ over 1.2 
trillion dollars annually (7). These numbers represent substantially higher 
spending in health care, on the order of two to four times more per capita, than 
other countries (7). Despite all of these dollars, an inequitable distribution of 
physicians and other health care professionals currently exists in the United States 
(1 ). The absence ofthese professionals makes access to care difficult at best. 
Many health professionals do not wish to work with the underserved. The 
reasons may include high time and energy demands, issues of personal safety, and 
emotions that face health care workers when serving patients who are 
impoverished or homeless, living in decayed, crime-ridden areas, and addicted to 
alcohol and illegal substances (8). These detrimental forces not only are outside 
of a health care worker's control, but also serve to create an inhospitable and 
economically unstable environment for diagnosis, treatment, and recovery (8). 
Not surprisingly, this has led to problems with access to care in many rural and 
inner -city areas across the country (I). 
A medical education intervention is one of many possible solutions that 
have emerged during the ongoing examination of health disparities in relation to 
the inequitable distribution of the health care workforce. Many believe that 
medical education has a duty to train physicians who will meet the health care 
needs of all of society. However, the current system is failing to train socially-
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responsible physicians (9, 1 0). Through appropriate educational interventions, it 
might be possible to assist future physicians to become more socially aware of 
medically underserved populations in the United States. 
Using demographic data and a questionnaire developed by the Education 
for Lifelong Service program that was administered to first year medical students 
at the University of North Carolina at Chapel Hill, this study examined student 
characteristics that are associated with an expressed intent to serve the 
underserved population after completion of medical school through the following 
two research questions: 
Research Question #I: To determine if associations exist between the primary 
outcome statement from the Education for Lifelong Service pre-intervention 
survey "When I am in practice, I would like to work at least half of my time with 
underservecl populations" and data extracted from both the Education for Lifelong 
Service and demographic surveys including attitudes towards the underserved, 
gender, race, marital status, previous experience with the underserved, preferred 
specialty choice, and expected debt load upon completion of medical school. 
Research Question #2: To determine if auy associations exist between the 
secondary outcome statements from the Education for Lifelong Service pre-
intervention survey"! plan to practice in a rural area," and "I plan to regularly 
provide medical care as a volunteer when I am in practice" aud data extracted 
from both the Education for Lifelong Service and demographic surveys including 
attitudes towards the underserved, gender, race, marital status, previous 
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experience with the underserved, preferred specialty choice, and expected debt 
load upon completion of medical school. 
If an association between certain student characteristics and intent to serve 
does in fact exist, then this study may ultimately assist medical school admissions 
committees in creating policies that will better capture students who are more 
committed to working with the underserved. In addition, this study could also 
assist curricula development committees in creating service-learning programs, 
rotations, and classes that could develop as well as promote a student's interest in 
working with underserved populations. 
Historical Perspective: 
The perceived gap between rural and inner city areas versus urban areas in I 
t 
terms of access to health care has existed since the l8'h century (11 ). However, it 
wasn't until the 1960s that the magnitude of this difference was recognized as a 
potential crisis due to the realization that the number of general practitioners was 
steadily declining while the number of specialists was increasing (1). These 
findings prompted quick reform which included establishing new state-supported 
medical schools with a mission directed towards primary care training and federal 
funding for medical education through the National Health Service Corps (1, 12). 
In addition, the Willard and Folsom Commissions in the mid-1960s suggested that 
more physicians overall should be trained to correct the problems of access to 
care and physician maldistribution (12). This led to several other changes within 
medical schools including the establishment of family practice as a medical 
specialty (12) and federal support for community and migrant health centers (13). 
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Since the problem of lack of access to health care was getting no better in 
many rural and isolated areas by the early 1970s, the federal government made an 
even greater effort to support the training of primary care physicians through Title 
VII of the Public Health Service Act (12) and to rectify the maldistribution of 
physicians through the initiation of the Area Health Education Centers (14). It 
was thought that creating primary care doctors would be a natural answer since 
physicians in fields such as internal medicine, general pediatrics, and family 
medicine were historically more likely to serve inner-city and rural populations. 
However, economic factors within these fields were largely ignored and few 
incentives were offered to physicians to practice in underserved areas other than 
increased funding for the NHSC and its scholarship program through the 1976 
Health Professions Education Assistance Act (12). 
Federal support initiated in the 1960s and 1970s was reduced by the 1980s 
as a general oversupply of physicians was forecast by the Graduate Medical 
Education National Advisory Committee (15). This projected oversupply falsely 
reassured educators and policyrnakers that the future creation of more primary 
care doctors would alleviate the problems of access to health care for underserved 
populations ( 15). By the late 1980s, the number of overall physicians nearly 
doubled from the previous two decades but the number of physicians practicing in 
mral or other geographically isolated areas grew by less than 100% (16, 17, 18). 
In addition, the percentage of medical students entering a primary care field 
dropped from 40% in 1980 to 25% in 1989 (19), while the number of federally 
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designated health professional shortage areas increased from I ,921 to 2,189 
between 1980 and 1991(20, 21). 
Current Status: 
As stated earlier, the inequitable distribution of health care professionals 
has created significant barriers to health care in some geographical areas (I). In j---
recognition ofthis problem, the federal government has designated certain 
communities (both urban and rural) that have too few health care providers to 
meet basic health needs as Health Professional Shortage Areas (HPSAs) and 
Medically Underserved Areas (MUAs). According to the Health Resources and 
Services Administration, a HPSA "may have shortages of primary medical care, 
. 
j 
I dental or mental health providers and may be urban or rural areas, population 
groups or medical or other public facilities" while a MUA "may be a whole 
county or a group of contiguous counties, a group of county or civil divisions or a 
group of urban census tracts in which residents have a shortage of personal 
health services" (22). 
Approximately 20 percent of the U.S. population currently lives in 
primary medical care Health Professional Shortage Areas (22). In addition, over 
64 percent ofU.S. counties were designated a partial if not full HPSA in 1998 
(23). Among North Carolina's 100 counties, 22 were designated as full HPSAs 
with another 35 designated as partial HPSAs in 1999 (23). In addition, during the 
same year, North Carolina had 69 counties designated as full MUAs with only 5 
counties receiving no designation at all (23). 
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In 1993, the Council on Graduate Medical Education (COGME) issued a 
report addressing access to health care and outlining a potential solution through 
physician workforce reform in the 21 51 century (1 ). COGME delineated four 
factors that are necessary to supply health care properly and effectively: supply, 
race/ethnicity, specialty mix, and geographic distribution (1 ). The Council also 
felt that the United States was facing a "health care crisis" due to inadequate 
access to care, health disparities within populations, and rising costs of 
administering health care ( 1 ). 
COGME indicated that the U.S. medical education system needed to take 
more responsibility for meeting the needs of its surrounding population by ' i
L 
producing more generalists, minority physicians, and physicians who desire to I serve rural and inner-city areas (1 ). The growing ratio of specialists to generalists 
not only drives up the cost of health care as more patients receive specialist-
driven medical services, tests, and procedures (24), but also serves as a barrier to 
access to care as fewer specialists tend to practice in underserved (especially L 
rural) areas compared to primary care providers (I). 
In addition, the racial and ethnic mix of doctors is currently not 
representative of the population which can cause barriers for minority groups 
seeking medical care (1). For example, in the early 1990s, 22% of the general L 
population were considered minority while only 10% of medical school students 
were classified as minority (1). Not only may an increase in minority physicians 
lead to better access to care for certain groups due to shared cultural and ethnic 
backgrounds, but it may also increase the number of physicians in 
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minority/underserved areas as these health care workers tend to practice in such 
areas at a higher rate (1). 
Certain legislation and programs have come to pass in order to increase 
minority emollment in medical schools. First, the AAMC's "Project 3000 by 
2000" unsuccessfully tried to double the number of I" year minority medical 
students by the year 2000 (1). Secondly, the 1990 Disadvantaged Minority Health 
Improvement Act spotlighted the need to encourage more minorities to enter the 
health professions (1). Finally, the academic medical center maybe in a unique 
position to help solve the problem of the underserved due to its foundation of 
social justice, its sustainment through public support, and its ability to help the l 
L 
community that surrounds it. In fact, in some inner-city areas suffering from I urban decay, the academic health center may be the only financially viable and 
hence the only stable healthcare institution in the community (25). 
Future Directions and the ELS program: 
While the importance of creating more generalists and minority physicians 
is well noted, the question remains of how to create physicians who will actually 
work with the underserved. One way to increase the pool of physicians willing to 
accept this task is to recruit those who are predisposed to working with the 
underserved early in the medical school admissions process. Using demographic 
data, personal statements, and interviews, admissions committees might be able to 
identify those students who would be more likely to work with the underserved. 
Another possibility is to offer service-learning experiences in medical school that 
might shape and influence a student's commitment to helping the underserved. 
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This is the focus of the Education for Lifelong Service (ELS) program at the 
University ofNorth Carolina. 
Service-learning is a relatively new concept in health education. It 
combines community service with formal teaching (26) in order to both allow 
students to learn and communities to benefit from institutions within their 
neighborhoods (27). Service-learning often has a greater impact on students than L 
do single volunteering or classroom lecturing alone. It fosters critical thinking, 
citizenship, and social change all at the same time (27). In addition, communities 
are more efficiently served through the reduction of fragmented or duplicated 
institutional efforts to serve, resulting in continuing assessments that build on 
rather than repeat each other (27). Given that the majority of North Carolina 
counties are listed as either partial or full MUAs and HPSAs, service-learning in 
these areas may better prepare UNC medical students for clinical practice, 
service, and leadership within communities that are underserved (28). 
In a broader scope, the ELS program aims to address the role of medical 
education in eliminating health disparities related to health care access, status, and 
outcomes in the state of North Carolina (28). Currently, North Carolina is the 
tenth most populous state with 97% of the counties listed as either full or partial 
HPSAs or MUAs (23, 28). In addition, North Carolina is below the national 
average in nearly every health manpower category with a physician to person 
ratio of I :548 (national average is I :419). Nearly 25% of its 8 million inhabitants 
are minorities who typically have lower income, education, and employment 
levels when compared to the Caucasian population. In addition, two other factors 
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make North Carolina needful of an equitable distribution of health professionals. 
First, it has the second fastest rise in unemployment from 3.9% to 6.3% in just 
one year (28). Secondly, even though the absolute percentage of Hispanics in 
North Carolina is 4.7% according to the 2000 Census (29), the state boasts the 
third fastest growing Hispanic population in the nation with an estimated growth 
rate of 1,180 percent (30, 31 ). Thus, North Carolina is a state very much in need 
of physicians willing to work with the underserved. 
LITERATURE REVIEW: 
A MEDLINE search of English-language articles published between 
January 1966 and January 2003 using a wide variety of terms including "service-
learning," "medically underserved areas," "student attitudes," "underserved 
population," and "student characteristics" revealed four articles directly 
examining the relationship between personal and demographic characteristics of 
medical students and that of expressed willingness to work in medically 
underserved areas. The bibliography of each article was searched, and one 
additional relevant article was captured. The following is a brief description of 
the most informative studies conducted on student intent to work with the 
underserved. 
Age, Race, Sex, Financial Obligations, and Community Size: 
Xu, et al hypothesized that physicians' decisions to practice in 
underserved areas are related to their personal interests, social and demographic 
characteristics, and financial aid obligations (32). Using data from a randomly 
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drawn sample of2955 primary care physicians who graduated between 1983 and 
1984 from 126 U.S. allopathic and 14 osteopathic schools, researchers examined 
the correlation between three main sets of independent variables 
(personal/demographic characteristics, financial aid obligations and debt, and 
medical school experiences) to the outcome variable of current work in a federally 
funded shortage area such as a HPSA or HMSA. Approximately 75% of the 
sample responded to the questionnaire, with 18% reporting practice in an 
underserved area. Those physicians working in an HPSA or HMSA were I--
primarily family physicians (63%). 
The decision to practice in such an area was positively associated with the L 
following variables: underrepresented minority status, growing up in underserved 
area, expressed interest in practice in underserved area prior to medical school, 
and federal/state financial aid obligations. When controlling for background 
factors, medical school and residency experiences such as elective 
clerkships/clinical experiences in underserved areas or explicit work with an 
underserved or indigent population were not associated with the choice to practice 
in an underserved area. 
Thus, the general hypothesis was confirmed in that predictors such as 
personal interest, certain demographic factors, and financial obligations were 
significantly correlated with practice in an underserved area. However, clinical 
experiences during medical school and residency such as rotations in primary care 
or with underserved patients had relatively little independent correlation with 
practicing in an underserved area when independently assessed. Based on these 
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findings, the authors suggest that a preferential admissions policy targeting 
minorities and those who express interest to work with the underserved might be a 
more important strategy than additional clinical experience while in training if 
schools wish to increase the number of graduates serving a medically underserved 
area. In addition, due to the correlation between debt load and practice in an 
underserved area, the authors concur that financial repayment systems such as the 
National Health Service Corps may indeed have a positive impact on recruiting 
and retaining physicians in underserved areas. With regards to financial 
obligations, 45% of the respondents who received federal support from the NHSC 
l--
were currently practicing in an underserved area compared with 13% of those 
who did not. 
Tippets and Westpheling conducted a study examining the relationship 
between background characteristics and stated specialty preference of medical 
students with intent to serve in medically underserved areas (33). Using a sample 
of 560 medical students, the researchers wished to identify criteria that might be 
used in admissions policies to select students who are more likely to work with 
the underserved. Approximately 191 of these medical students participated in a 
pre-clinical extemship program designed by the National Health Service Corps to 
expose individuals to community-based primary care, while a comparison group 
of369 sh1dents was identified through a random sample of first-year students 
using the 1988 AMSA membership database. Specialty preference was measured 
during both first and fourth year of medical school. 
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With respect to intent to serve, researchers found a significant relationship 
with specialty preference during both first and fourth year. Thus, all students who 
preferred a primary care specialty were more likely to indicate intent to work full-
time with the underserved and less likely to indicate no intent to work at any time 
with the underserved when compared to those who listed a non-primary care 
career choice. In addition, only 6% of those students who preferred a non-
primary career choice (anesthesiology, emergency medicine, psychiatry, 
preventive medicine, and international health) indicated intent to work full time 
with the underserved. There was also a relationship between black race and intent 
to work full-time with the underserved. However, the authors temper this finding 
with the fact that 75% of the black students in the sample participated in the pre-
clinical program which may have influenced this intention. Finally, there was no 
relationship between community size of origin and intent to serve. 
From their study, Tippets and Westpheling note the possibility of altering 
medical school admissions policies with the goal of recruiting more students to 
practice in a medically underserved area by giving preference to minorities and 
those stating a preference for primary-care specialties. In addition, the authors 
strongly urge that a change in the admissions process should also be accompanied 
by changes in the curriculum such as expanding the role of community-based 
physicians and offering long-term community-based primary care rotations. 
Finally, the authors propose that longitudinal tracking will better reveal any 
relationship between changes in curriculum and admissions policies with changes 
-;--
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in the number of physicians serving the underserved population as this study did 
not follow students out past medical school. 
A study by Barnhart, eta/ examined graduates of Charles R. Drew 
University of Medicine and UCLA School of Medicine for two purposes (34). 
First, the authors sought to determine characteristics of those physicians who went 
on to serve in a federally-designated medically underserved area (MUA). 
Secondly, Barnhart et al wished to know if a specialized medical curriculum has 
an impact on physicians choosing to work in MUAs. Both goals were 
accomplished through questionnaires mailed to alumni who graduated between 
L 
1985 and 1987 from either UCLA or Drew University (an affiliate of UCLA). 
L 
The difference between the two medical centers is in Drew University's specific I 
r mission to increase the number of physicians pursuing careers in primary care 
and/or serving the underserved populations. Each university has its own 
admissions committee but students in both institutions share the first two years of 
basic science education. 
t. 
Results showed that doctors who were more than 36 years old regardless 
of school affiliation were twice as likely to have practices in a medically 
underserved area. In addition, underrepresented minorities regardless of school 
affiliation were also more likely to work in an underserved area, but this 
difference did not reach statistical significance with a p=0.06. While the 
proportion of Drew graduates working in an underserved area was twice that of 
the UCLA graduates, this difference also did not reach statistical significance. 
The authors suggested that this non-statistical difference might have resulted from 
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limiting the outcome to a "federally designated MUA" and thus not identifying all 
doctors providing care to underserved populations. 
Attitudes: 
Crandall et al examined medical students' attitudes towards caring for 
indigent populations in the Southwest region of the United States with the 
assumption that these attitudes would have implications for training "socially-
minded" physicians who strive to meet society's health care needs (35). The 
study was based on a questionnaire that compared attitudes of first-year medical 
students to fourth-year medical students a southwestern state medical school. L 
This 57-item Likert-scale questionnaire contained five distinct sections which 
l 
included questions regarding demographics, attitudes toward indigent access to I health care, and opinions toward particular health care services that should or 
should not be universal. Key outcomes included attitudes of current students 
toward the underserved, comparisons of those attitudes between students entering 
versus leaving medical school, and comparisons of those attitudes based on 
gender. 
Results revealed that fourth-year students were overall less likely to agree 
that access to medical care is a right when compared to first-year students. In 
addition, fourth-year students were less willing to serve an indigent community 
and did not believe they could make an impact on health care problems facing the 
United States. However, females were more inclined toward caring for the 
underserved than were males regardless of year in school. Crandall eta/ has 
demonstrated that student attitudes change at some point during medical school 
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training but admits that this study does not elucidate when and why that change 
occurs. The authors suggest that a longitudinal prospective study might reveal 
answers to those particular questions. 
O'Toole eta/ examined medical student attitudes regarding voluntary 
service to indigent populations with the hypothesis that volunteering is an 
extension of training socially-minded individuals (36). Medical students at the 
University of Pittsburgh were encouraged to volunteer in community-based 
activities created by various medical school student organizations. All first and 
second year students, regardless of volunteer status, were then mailed a 
questionnaire during the spring of 1996. This self-assessment contained questions 
regarding demographics, previous volunteer activities, current volunteer activities, 
fi.lture career plans, and ratings of 26 attitudes statements about caring for the 
underserved. Previous sh1dent volunteer activities included indigent medical care, 
soup kitchens, Indian Health Service (IHS), clothing drives, educational 
programs, visiting the homebound, and building houses. Current student 
volunteer activities were not detailed in the paper. 
In a series of bivariate analyses, factors such as race, age, marital status, 
projected debt burden, and plans to go into primary care medicine were not 
associated with current volunteering. Gender, first-year student status, previous 
experience with IHS and indigent medical care, and the attitude of "positive 
attitudes for caring for indigent patients" were associated with current 
volunteering. After completing multivariate logistic regression, independent 
correlates that were significantly associated with more volunteering included first-
18 
year student status, previous service with an urban Indian health service, and the 
summary attitude measure of "positive attitudes for caring for indigent patients." 
O'Toole eta! states that while volunteer work during medical school 
might educate students about an indigent community, it is unknown whether this 
work will ultimately have an impact on post-residency practice choices. The 
authors acknowledge that a longitudinal study on this student cohort would better 
assess the association between volunteer work during medical school and 
willingness to volunteer after completion of all medical training. 
Tippets and Westpheling also examined the relationship between attitudes 
and intent to work with the underserved using a 21-item Likert-type scale during 
students' fourth year (33). Overall, the items examined feeling towards patients, 
professional environment, community environment, and policy issues of 
underserved areas. In differentiating individual item scores on the questionnaire 
regarding attitudes, researchers discovered that women were more likely to view 
practicing in an underserved area as rewarding and having the potential for 
intellectual stimulation, as being a physician obligation, and as needing more 
exposure to such areas in medical school, among other factors. In addition, black 
students also felt more positive than white students about the potential for 
working with medically underserved to be rewarding. 
Specialty Choice: 
There are numerous studies that have examined medical school and student 
characteristics in relation to specialty choice (34, 37, 38, 39, 40). While the 
relationship between student characteristics and specialty choice does not directly 
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relate to the question posed in this particular paper, some researchers have 
proposed a link between primary care specialties and desire to work with 
underserved populations. Kassebaum and Szenas demonstrated that students 
choosing a primary care specialty rated factors such as helping others and social 
responsibility as important during their decision-making process more often than 
did students entering other specialties, thus suggesting that primary care 
physicians may be more responsive and in tune with population needs ( 40). 
Tippets and Westpheling also found a significant relationship between specialty 
preference during first and fourth years and intent to work with the underserved 
(33). 
Student characteristics that have emerged as possible positive predictors of 
primary care specialties include older age (34, 37), female gender (37), minority 
status (34), rural hometown (37), expectations for patient interaction and 
continuity of care in future practice (39, 40), personality factors (40), and personal 
social values directed towards service (37, 40). In addition, medical schools that 
were publicly funded (37, 41, 42), had a required rural clerkship rotation (37), and 
gave preference to students expressing interest in primary care as well as to in-
state students (37) were more likely to have higher proportions of general practice 
graduates. In addition, those medical schools that had a strong mission and a 
defined curriculum to increase the number of physicians going into primary care 
and working with the underserved (34, 43) were more likely to produce general 
practice graduates. 
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METHODS: 
Overview of the ELS program: 
The ELS program consists of two main components within the medical 
school. All first year students will participate in a required curriculum delivered 
through an existing course entitled Introduction to Clinical Medicine. 
Components anticipated in this course include four core concepts including 
sessions on: (1) knowledge and understanding of communities in the context of 
caring for the underserved, (2) cultural competence, (3}interaction with !.--
communities in meeting health needs of the underserved, and ( 4) leadership skills 
within the community. These sessions will also complement the existing 
community component of the course which allows students to go into a North 
Carolina community with physician mentors for a total of five weeks during the 
first two years of school. ELS is also implementing an advanced curriculum that 
allows interested students to further explore working with the underserved 
through the development of a course elective entitled Leadership Skills and L 
Community Building which will be offered in the fall of 2003. There is also an 
elective 6-8 week summer preceptorship between the first and second years, 
Working with the Underserved, which will be offered to students in the summer of 
2003. Finally, there will be a rotating speaker series offered to all medical 
students as well as the establishment of an ELS office that aims to help students 
provide service to underserved communities and vulnerable populations. 
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Introduction to ELS evaluation and study population: 
To measure the effectiveness of the ELS curricula iu creating future 
physicians both capable and willing to work in underserved communities, the 
program will evaluate four areas including the effectiveness of the ELS program 
on students' intention to work with underserved populations. This evaluation will 
be done with pre-intervention and post-intervention surveys. The pre-intervention 
survey was distributed to I st year students in August 2002, and the post-
intervention survey will be distributed to the same students at the end of their 
second year. Thus, the full evaluation comparing pre-intervention and post-
intervention surveys results will not be accomplished before April 2004. 
The class of 2006 was chosen for this survey analysis as they will be the 
first class to participate in the ELS curricula changes detailed above. For the 
purposes of this paper, I will analyze the pre-intervention survey data in order to 
determine characteristics of those students who have already indicated intent to 
work with the underserved; namely, age, race/ethnicity, future debt load, gender, 
size of community of origin, marital status, attitudes towards the underserved, 
previous service experience, and preferred specialty choice. 
Description of Survey Instruments: 
The pre-intervention survey was conducted in August 2002 and given to 
all first year medical students at the University of North Carolina at Chapel Hill 
(Appendix A). Informed consent was obtained at the same time the survey was 
distributed. The survey was comprised of23 Likert-scale statements, each with 
five response items indicating level of agreement with each statement (I =strongly 
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disagree, 5=strongly agree). In addition, the Likert-scale items were divided into 
three distinct sections of educational expectations, attitudes and experiences, and 
future plans. Finally, there were three open-ended questions that required 
students to list community service experiences, work-related experiences with the 
underserved population, and recommendations for service-learning. This research 
study chose to include all four statements regarding previous experience and all 
seven statements regarding attitudes towards indigent and underserved 
populations from the ELS pre-intervention survey. However, as described in the 
next section, only three of the five outcome statements regarding plans to practice 
with the underserved were included. 
L 
Initially, the pre-intervention survey data was to be merged with student I demographic data from the school's Office of Educational Development, and 
questions regarding demographics were thus not included on this initial survey. 
However, this data merger was not able to occur due to complications between 
departments. A separate demographic survey was then created and distributed to 
the 1" year medical students in April2003 (Appendix B). Questions included date 
of birth, sex, marital status at time of matriculation, ethnicity, specialty choice 
upon entry into medical school, estimated debt load after graduation from medical 
school, and size of community of origin. Certain questions such as specialty 
choice and marital status were intentionally back-dated to August 2003 in order to 
capture demographics that would reflect the same time period as when the pre-
intervention survey was completed. 
Description of Chosen Outcome Variables: 
For the purposes of this study, a total of three outcome statements were 
7" _ _, 
chosen from the pre-intervention survey. The primary outcome variable was the 
statement "When I am in practice, I would like to work at least half of my time 
with the underserved population. " In addition, there were two secondary 
outcome variables which were: "I plan to practice in a rural area," and "I plan to 
regularly provide medical care as a volunteer when I am in practice." These 
statements were chosen because each one indicates some intent, whether directly 
or indirectly, to work with underserved and indigent populations as a health care 
professional. The remaining two statements in the fi.lture plans section of the 
survey were not included in the analysis as they pertained more to community 
service and volunteerism outside ofthe medical profession. 
Data Analysis and Recoding of Pre-survey Data: 
Data from the pre-survey and the demographic survey were entered 
separately into SPSS version 11.0 for Windows and then merged using a unique 
student identification number. Pearson's correlations and reliability analysis were 
nm on the 4 statements regarding previous experience, the 7 statements regarding 
attitudes, and the 3 outcome statements. 
A Cronbach alpha estimate ofreliability for the three outcome statements 
was only 0.4765, thus prohibiting the summation of the three variables into a 
composite score. All three outcome statements were then dichotomized in the 
same manner since some response items had less than five responses per cell. 
Likert scale items I through 3 (representing strongly disagree, disagree, and 
I 
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neutral) were recoded as =0 while items 4 through 5 (representing agree and 
strongly agree) were recoded as = 1. 
The Cronbach alpha estimate of reliability for previous experience was 
0. 7829 which allowed for the four individual Likert statements to be summed into 
one composite variable. The summed variable was then recoded into four 
separate categories based on the summed numerical score so that three separate 
Pearson's chi-squared test of independence could be run against the three 
outcome variables. 
The Cronbach alpha estimate of reliability for attitudes was 0.0437, thus 
prohibiting the summation of the seven statements. In addition, the results for 
each statement were dichotomized since some response items had less than 5 
responses per cell. Likert scale items 1 through 3 (representing strongly disagree, 
disagree, and neutral) were recoded as =0 while items 4 through 5 (representing 
agree and strongly agree) were recoded as =1. Twenty-one Pearson's chi-squared 
tests of independence were then performed between the seven attitude statements 
and three outcome statements. 
Data Analysis and Recoding of Demographic Data: 
Specialty choice was dichotomized between those indicating a primary 
care field (as defined by responses including "internal medicine", "medicine-
pediatrics," "primary care", "pediatrics", and "family medicine") as =0 and those 
indicating all other specialty fields or no response as = I. Marital status was 
recoded as "single" = 0 and "married + other"= 1 due to only 3 responses in the 
"other" category which mainly consisted of students who stated that they were 
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"engaged". Expected debt load, which divided debt amount between $0 and 
$121,000+ into seven $20,000 intervals, was dichotomized into under $60,000 ~ 0 
and over $60,000 ~ 1 because the amount $60,000 appeared to be closest to the 
median value. 
Overall, there were eight different categories of ethnicity, six of which had 
ten or fewer responses in individual categories except for Caucasian (n=86) and L 
African American (n~I5). Ethnicitywas thus recoded as African American =0, 
Caucasian= I, and all remaining ethnicities = 2 in order to have greater than ten 
responses per cell. Community size, which had four different categories of 
suburban, urban, rural, and other was recoded in order to examine rural areas 
versus all other areas. Thus, rural areas were recoded as =0 and suburban, urban, 
and other areas were recoded as =I since the two responses related to "others" 
("small town" and "all of the above") could not definitively be categorized as 
rural. 
Overall, Pearson's chi-squared tests of independence were then performed 
on the three outcome variables and the following demographic data: gender, 
marital status, debt load, race, community size, and specialty choice. 
RESULTS: 
Out of 161 first-year medical students, 150 completed the pre-intervention 
survey (93.2%). However, approximately 128 (79.5%) returned the demographic 
survey, 14 of which did not match any PID recorded from the pre-survey. Thus, 
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only 114 students out of 161 (70.8%) had demographic data that could be 
analyzed with the three outcome variables on the pre-intervention survey. 
Gender: 
Ofthe 128 students who completed the demographic study, 52.3% were 
female and 47.7% were male (Table 1). For the primary outcome statement 
"When I am in practice, I would like to work at least half of my time with 
underserved populations," there was a significant correlation with gender 
(p=0.005). Approximately 56.9% of females agreed while only 30.9% of males 
agreed with the statement (Table 2). For the second outcome statement "I plan to 
practice in a rural area," there was no significant correlation with gender 
(p=0.854). Both females and males were more likely to disagree/remain neutral 
(84.5% and 85.7%, respectively) than agree with the statement (Table 3). For the 
third outcome statement "I plan to regularly provide medical care as a volunteer 
when I am in practice," there was no significant correlation with gender 
(p=0.544). Both females and males were more likely to agree (81.0% and 76.4%, 
respectively) than to disagree or remain neutral (Table 4). 
Marital Status: 
Of the 128 students who completed the demographic study, 85.9% were 
single, 11.7% were married, and 2.3% classified themselves as "other"(Table 1). 
There was no statistically significant correlation between the primary outcome 
statement and marital status (p=0.259). Single participants were evenly split with 
46.4% agreeing. However, only 31.3% of married and engaged participants 
agreed with the statement (Table 2). In addition, there was no statistically 
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significant correlation between marital status and the second outcome statement 
(p=0.642) with single students as well as married/engaged students more likely to 
disagree (85.7% and 81.3%, respectively) than agree with regards to practicing in 
a rural area (Table 3). Finally, there was no statistically significant correlation 
between the third outcome statement and marital status (p=0.356). Both single 
and married students were more likely to agree that they will provide voluntary 
medical care when in practice (77.3% and 87.5%, respectively) than disagree 
(Table4). 
Debt Load: 
For expected debt load upon graduation from medical school, 47.7% of 
the students expected a debt load below $60,000 while 51.6% expected a debt 
load above $60,000 (Table 1). There was a significant correlation between the 
primary outcome variable and expected debt load (p=0.038). Approximately 
54.5% of those who estimated debt less than $60,000 agreed while only 35.1% of 
those who estimated debt greater than $60,000 agreed that they will work at least 
half the time with underserved populations when in practice (Table 2). For the 
second outcome variable, there was no significant correlation with debt load 
(p=0.407) with the majority of those who estimated debt both under and over 
$60,000 disagreeing with regards to practicing in a rural area (Table 3). Finally, 
there was no significant correlation between the third outcome statement and 
expected debt load (p=0.576) with the majority ofthose who estimated debt both 
under and over $60,000 agreeing to provide medical care as a volunteer when in 
practice (Table 4). 
28 
L 
' 
Ethnicity: 
Of those who completed the demographic survey, approximately 67.2% 
identified themselves as Caucasian while 11.7% identified themselves as African-
American. Other ethnicities included Asian-American (4.7%), Hispanic-Latino 
(0.8%), Native-American (2.3%), Indian (7.7%), and other (5.5%) which included 
responses such as ''Swiss-Chinese," "Canadian," "biracial," "black," "Arab," 
"Caucasian and Native American" and "Egyptian" (Table 1). Ethnicity was 
categorized as African-Americans, Caucasians, and all other races. 
There was a statistically significant correlation between ethnicity and the 
primary outcome variable (p=0.039). Among African-Americans, 71.4% agreed 
that they will work at least half the time with underserved populations when in 
practice. However, only 36.8% of Caucasians and 52.2% of all other ethnicities 
agreed (Table 2). There was no statistically significant correlation between 
ethnicity and the second outcome statement (p=0.464). Approximately 7 .l% of 
African-Americans, 14.3% of Caucasians, and 21.7% of all other ethnicities 
~-
agreed with intent to practice in a rural area (Table 3). Finally, there was no 
significant correlation between race and the third outcome statement (p=0.303). 
Approximately 71.4% of African-Americans, 82.9% of Caucasians, and 69.6% of 
all other races agreed with intent to provide medical care as a volunteer when in 
practice (Table 4). 
Community Size: 
Of those who completed the demographic survey, 63.3% identified their 
community of origin as "suburban," 21.1% identified their community as "rural," 
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14.1 % identified their community as "urban," and 1.6% identified their 
community as "other" (Table I). There was no significant correlation between 
community of origin and the primary outcome variable (p=0.824). 
Approximately 46.2% from suburban and urban areas agreed while 43.7% agreed 
that they would work at least half the time with underserved populations when in 
practice (Table 2). There was a statistically significant difference between 
community size and the second outcome variable (p<0.001). Approximately 
38.5% of those from a mral town agreed while only 8.0% of those from suburban 
and urban towns agreed (Table 3). However, these results must be interpreted 
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cautiously as one cell had expected cell counts ofless than five. Finally, there 
was no significant correlation between the third outcome statement and 
community size (p=0.419) with 73.1% and 80.5% of those from mral and 
suburban/urban towns, respectively, agreeing (Table 4). 
Specialty Choice: 
For those who completed the demographic survey, approximately 50.0% 
indicated a desire for a career in a primary care field, while 50.0% indicated a 
career in a specialty field. Of those who chose primary care, 17.2% indicated 
family medicine, 7.0% indicated internal medicine, 21.1% indicated pediatrics, 
1.6% indicated medicine-pediatrics, and 3.1% indicated "primary care" (Table 1). 
There was no significant correlation between specialty choice and the primary 
outcome statement (p=O.l65). Approximately 50.9% of those choosing a primary 
care field agreed while 37.9% of those choosing a non-primary care field agreed 
to work at least half the time with underserved populations (Table 2). In addition, 
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there was no correlation hetween specialty choice and the second outcome 
statement (p=0.854) with only 14.3% and 15.5% for primary care and non-
primary care, respectively, agreeing with intent to practice in a rural area (Table 
3). Finally, there was a significant correlation between specialty choice and the 
third outcome statement (p=0.031). Approximately 87.3% of those indicating a 
primary care field while only 70.7% of those indicating a non-primary care 
specialty agreed with the statement with regards to providing volunteer medical 
services (Table 4). 
Previous Experience: 
Statements regarding previous experience with the underserved included the 
following: "!have had experience identifYing a community's needs and 
strengths," "!am knowledgeable about the issues affecting underserved 
communities," "!have had experience working with culturally diverse 
communities," and "!have had leadership training related to working with 
underserved communities." Pearson's Correlations revealed that each statement 
related to previous experience was highly correlative with each of the other three 
statements (p<O.Ol). However, the summary variable of previous experience was 
not significantly correlated with the primary outcome variable (p=O.lll) (Table 
4). Neither was previous experience significantly correlated with the second and 
third outcome statements (p= 0.323 and p=0.769) (Tables 5 & 6). 
Attitudes: 
Previous to regrouping the seven separate attitude statements, Pearson's 
correlations were performed (Table 8). The statement regarding expectations of 
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learning about the underserved was significantly correlated with statements that 
suggest working with the underserved will place too great a burden on personal 
lives, that the underserved are sick more frequently, and that physicians should 
provide leadership to improve community health. In addition, the statement 
suggesting that working with the underserved is too great a burden significantly 
correlated with the statements that suggest illness occurs more frequently in this 
population and that physicians should provide leadership to improve community 
health. 
After dichotomizing both the attitude and outcome statements due to low 
cell numbers, chi-squared analyses were performed. The statement "A major r-
L 
underserved populations" was significantly correlated with all three outcome I · reason for my attending medical school is to learn how to provide quality care to 
statements (p=O.OOO for the primary outcome statement; p=0.039 and p=0.002 for 
the secondary outcome statements) (Tables 4-6). However, no other attitude 
statement was significantly correlated with any of the three outcome variables 
(Tables 4-6). 
DISCUSSION: 
Many feel that medical schools have an obligation to create socially 
t-
responsible physicians, doctors who not only can perceive a need in the 
community they serve but also strive to fulfill that need. However, based on the 
persistence of health disparities and lack of access to health care, it seems that 
medical schools are falling short in this goal (25). While medical schools may 
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have little control over economic and social conditions persisting within the 
climate of health care, it may have some degree of control over the type of 
graduate it produces. Thus, an educational intervention such as the Education for 
Lifelong Service program at the University of North Carolina at Chapel Hill 
might provide a successful strategy that will influence students to work with 
underserved populations after graduation. 
The pre-intervention survey analysis serves to highlight those 
characteristics that are associated with expressed intent to work with underserved 
populations. However, there have not been many published studies that have 
examined medical student characteristics in direct relation to working with the 
underserved; rather, they have focused on specialty choice and post-residency 
practice location. Thus, this study may be a step towards better understanding 
those factors that determine a medical student's desire to provide medical care to 
underserved populations and ultimately in developing effective educational 
techniques to influence those factors. 
Gender: 
There was a statistically significant correlation between gender and the 
primary outcome variable with females more likely to express intent to work at 
least half of their time with the underserved when compared to males. These 
results are similar to Crandall, eta! (35) in which females were more inclined 
toward caring for the underserved than were males regardless of year in school. 
In addition, our results are also similar to that of Tippets and Westpheling (33) 
who discovered that women were more likely to view practicing in an 
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underserved area as rewarding, as having the potential for intellectual stimulation, 
as being a physician obligation, and as needing more exposure to such areas in 
medical school. These results suggest that during medical school, females may be 
more sensitive to the needs ofunderserved populations. However, there was no 
significant difference between males and females with regards to intent to practice 
in a rural area or offer medical volunteer services, suggesting that males may 
indirectly wish to serve the underserved through practice location and volunteer 
organizations. It is important to note that a more longitudinal study would need to 
be conducted to see if this expressed intent during medical school translates into 
actual practice after residency when many women face the dual pressure of family 
and career obligations. 
Marital Status: 
Current marital status in medical school did not significantly correlate 
with any of the three dependent variables. However, most students were in fact 
single. A longitudinal study would thus likely show a shift in demographics 
which might result in changing attitudes regarding intent to work with the 
underserved and practicing in underserved areas as more physicians get married 
and have families. In fact, one study has shown that job satisfaction among 
family physicians in Saskatchewan communities with fewer than five-thousand 
residents depends upon chances for spousal employment and children's education, 
among other characteristics (44). In addition, other survey studies conducted on 
family physicians discovered that spousal opinion and opportunities for spouses 
and children were strong factors in determining practice location (45, 46). 
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Therefore, it might be reasonable to assume that students who marry and have 
children may be less likely to work half the time with underserved populations or 
practice in a mral area after medical school and residency training. 
Debt Load: 
There was a significant correlation between expected debt load and the 
primary outcome variable with those estimating debt below $60,000 more likely 
to express desire to work with the underserved at least half of the time. These 
results slightly differ from previous studies such as Xu et al (32) who reported a 
positive association between current practice in a HPSA and participation in the 
NHSC or other financial support programs but no significant association between 
current practice in a HPSA and absolute debt load. In addition, Xu et al's results 
suggest that financial repayment systems such as the National Health Service 
Corps may indeed have a positive impact on recmiting and retaining physicians in 
underserved areas as debt is paid off during one's tenure in the NHSC (32). 
It is difficult, however, to compare our results with that of Xu, et al due to 
the differences in study population. Participants in our study are first-year 
students who are just beginning to incur medical school debt, thus making 
repayment seem somewhat distant and difficult to estimate. Thus, those with 
lower expected debt may now say they are more willing to work with the 
underserved because they will not have to pay back as much as other students, 
while those students with more debt who believe that they have practice in 
affluent areas so that they can pay off their loans. Once again, it would be useful 
to carry out a longitudinal study to see if attitudes and actions change from 
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expressed intent once students must begin to repay their loans and learn of federal 
financial repayment programs that would place them in underserved areas. 
Race: 
There was a significant correlation between race and the primary outcome 
variable. African-Americans were more likely to express intent to work at least 
half of the time with underserved populations than were Caucasians. This result 
agrees with other study findings such as Tippets and Westpheling who discovered 
a relationship between black race and intent to work full time with the 
underserved (33). This finding also supports certain published reports that have 
suggested that minority students are more likely than other students to participate 
in volunteer activities that serve the underserved populations (47). However, it is 
interesting to note that only 7.1% of African Americans agreed with the statement 
regarding practicing in a rural area which suggests that these students might wish 
to work with underserved populations in urban areas. 
Community Size: 
There was no significant correlation between community size and intent to 
work at least half the time with underserved populations. This result is similar to 
other published findings by Tippets and Westpheling which also found no 
relationship between community size and intent to serve (33). However, there 
was a significant relationship between community size and intent to practice in a 
mral area with 35% of those from a "mral" community of origin agreeing 
compared to only 8% of those from an urban or suburban area. Since many 
people in mral areas lack timely access to care and thus live in a location 
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designated as a HPSA or MUA, this result supports findings such as Xu eta/ who 
found a direct correlation between current work in a HPSA and growing up in an 
underserved area (32). 
Specialty Choice: 
There was a significant correlation between specialty choice and the 
secondary outcome statement of intent to provide medical care as a volunteer. 
This result is somewhat similar to that which was reported in Tippets and 
W estpheling in which a significant relationship existed between primary care 
specialty preference during first and fourth years of medical school and intent to 
serve (33). In our study, however, there was no significant correlation between 
specialty choice and intent to work at least halfthe time with the underserved. It I 
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may be that students at our institution who wish to go into primary care have a 
greater desire to volunteer within the community and not necessarily work 
directly with the underserved in day-to-day practice. 
Our results also suggest that it is important to caution against extrapolating 
interest in primary care to desire in working with the underserved. While there is 
some literature that suggests students interested in primary care are more socially 
aligned with population needs ( 40), not all students expressing interest in a 
primary care field necessarily want to work with the underserved. Rather, 
lifestyle, patient contact, and interest in common medical problems may be the 
driving force that attracts certain students towards a career in primary care. 
Previous Experience: 
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Previous work with and understanding of underserved populations prior to 
matriculation was not significantly related to any of the three outcome statements 
regarding intent to work with the underserved. These results suggest that only 
certain types of activities may sway students' desire to commit more time 
working with underserved populations both now and in the future. This is also 
supported by O'Toole et al's study in which previous experience with an urban 
Indian health service and indigent medical care was associated with current 
volunteering rates while in medical school, but many other types of volunteer 
experiences such as soup kitchens were not (36). Thus, while overall previous 
experience as assessed by composite statements was not significantly correlated 
with intent to serve the underserved, individual activities and volunteer services ~ 
that students performed were not explored. I 
r 
While not specifically addressed in this particular study, it is important to 
note the relationship between current medical school activities and intent to work 
with the underserved as it is within the context ofELS's function at UNC School 
of Medicine. Some published studies such as Xu eta! that have found no 
significant relationship between medical school activities and serving the 
underserved after medical school and residency (32). However, the quality or 
impact of these clinical experiences was not explored; rather only the presence or 
absence of such experiences was assessed. There have been other published 
studies that have shown a rather large impact between medical school curriculum 
changes and working with the underserved. For example, the Rural Physician 
Associate Program (RPAP) created at the University of Minnesota in the 1970s 
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was designed to give medical students adequate exposure to community medicine 
with the hopes of enticing students to go into practice in those underserved, rural 
areas that had a real need for medical professionals (43). As of 1991, the RPAP 
program has assisted the state of Minnesota in achieving the best primary care 
physician-to-population ratio in the country while providing the citizens of 
Minnesota with better access to care (43). Thus, high quality experiences while in 
medical school may still influence student's choice of career and practice location 
whereas previous experience unrelated to medical school may not. Thus, 
longitudinal studies conducted by the ELS program on the impact of their 
curricula changes and their advocacy of service-learning activities may help to 
better delineate the relationship between medical school experiences and post-
graduation practice with underserved populations. 
Attitudes: 
Overall, student attitudes were not significantly correlated with expressed 
intent to work in some capacity with the underserved. Only those who attended 
medical school expecting to learn ways to provide quality care to the underserved 
were more likely to practice in a rural area and work with the underserved in 
some way as a health care professional. These results may be attributed to the 
fact that the students who completed the ELS pre-survey overall had highly 
positive attitudes towards the underserved, thus resulting in data that was skewed 
towards one end of the scale. However, it might be more useful to see if these 
attitudes and intents change over time as these students progress through the 
medical school curriculum. It would be reasonable to assume that these attitudes 
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will in fact change over time since Crandall, et al's study (35) showed that 
medical student attitudes towards indigent care were significantly different 
between first and fourth year students such that fourth year students were less 
willing to serve indigent communities and did not believe that they could impact 
problems in the U.S. health care system. In addition, the fact that students are in 
their first year of medical school might bias their expressed attitudes and intents 
since the majority most likely have not had much clinical experience with 
underserved populations. O'Toole et al (36) in fact found first-year status (but 
not second-year status) to be significantly correlated with increased volunteering 
in underserved and indigent populations. This not only suggests that first-year 
medical students might be more socially-minded than second-year students, but 
that some experiences between first and second year may change students' 
attitudes towards providing volunteer services to indigent and underserved 
communities. 
Limitations, Strengths, and Future Directions: 
Limitations to this study included only a lower percentage of completed 
demographic surveys (79.5%) compared to completed pre-intervention surveys 
(93.2%) which somewhat limited the power of the analyses to detect any 
difference with regards to intent to serve and demographic data such as race, 
gender, debt load, specialty choice, community size, and marital status. Also, the 
survey was a self-reported questionnaire which may not assess all of the 
determining factors related to intent to practice with or in an underserved area. 
This survey was also administered to first year students during the beginning of 
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the fall semester which is typically a period of high idealism for students. In 
addition, the content of the survey may have swayed students into giving socially 
acceptable answers. Finally, this study had no control or comparison group. 
While not all students who completed the pre-intervention survey also 
completed the demographic survey, the response rate for the demographic survey 
was still above 70%. In addition, given that the ELS pre-intervention survey L 
contained 23 Likert-scale items as well as three open-ended questions, students 
did not explicitly know the purpose of the survey with regards to this study. 
Finally, while the demographic survey was given at a separate time, questions 
L 
were intentionally back-dated in order to capture demographics that reflect the ~--
first-year student class when the pre-intervention survey was conducted. 
This analysis will be most useful when the "exposure" of ELS curricula 
has been implemented and the post-intervention survey is completed in August of 
2004. Comparisons can then be made on attitudes, specialty choice, and intent to 
work with the underserved which are likely to change over time (35). However, if 
significant change is detected, it will be difficult to isolate a single causative 
factor such as the implementation of the ELS program since students are exposed 
to multiple changes between first and second years of medical school. Thus, it 
would be useful to have a third group of students such as an existing third or 
fourth year class that has not been exposed to ELS programs to act as a control. 
One could not only compare changes in demographics between all three groups, 
but it may also be easier to determine ifELS has made an impact on students 
during their medical school tenure. For an even broader view, this study could be 
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carried out beyond medical school into residency and post-residency practice. A 
longitudinal study would be able to answer the question ofELS's impact on North 
Carolina's underserved population and the skewed distribution of physicians 
throughout the state. 
Overall, this study has shown that female gender, African-American race, 
smaller debt load, and an expectation to learn about underserved populations are 
all positively correlated with expressed intent to work with underserved 
populations at least half of the time. In addition, intent to enter a primary care 
career was significantly correlated with intent to volunteer medical services i r 
whereas those who came from a rural community were significantly more likely 
to express interest in practicing in a rural community after medical school. While 
no individual variable was significant with the statement regarding volunteer of 
medical services, between 70-90% of students agreed with the statement 
regardless of demographic characteristics. These findings may help admissions 
committees target certain populations and students who may ultimately be more 
willing to work with underserved populations. However, only time and future 
studies will be able to determine if curricula changes and strong advocacy for 
service-learning programs will ultimately impact and sustain first-year students' 
desires to work with the underserved. 
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Table l: Self-Reported Demographic Characteristics of 128 First Year Medical Students 
at the University of North Carolina at Chapel Hill 
N % 
Gender 
Female 67 52.3% 
Male 61 47.7% 
Marital Status 
Single 110 85.9% 
Married 15 11.7% 
Other 3 2.3% 
Expected Debt Load 
Under $60,000 61 47.7% 
Over $60, 000 66 51.6% 
Race 
African-American 15 11.7% 
Asian-American 6 4.7% 
Caucasian 86 67.2% 
Hispanic-Latina I 0.8% 
Native-American 3 2.3% 
Hawaiian/Pacific Islander 0 0.0% 
Indian (Asian subcontinent) 10 7.8% 
Other 7 5.5% 
Community Size 
Rural 27 21.1% 
Suburban 81 63.3% 
Urban 18 14.1% 
Other 2 1.6% 
Specialty Choice 
Primary Care 64 50.0% 
"family medicine" 22 17.2% 
"pediatrics " 27 21.1% 
"internal medicine" 9 7.0% 
"medicine-pediatrics" 2 1.6% 
"primary care " 4 3.1% 
Non-primary care specialties 64 50.0% 
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Table 2: Demographic Data in Relation to the Primary Outcome Statement "When I am in 
practice, I would like to work at least half of my time with underserved populations." 
X2 I p %Agree 
Gender 7.728 I 0.005 
Female 56.9% 
Male 30.9% 
Marital Status 1.276 I 0.259 
Single 46.4% 
Married 31.3% 
Expected Debt Load 4.288 I 0.038 
Under $60,000 54.5% 
Over $60,000 35.1% 
Ethnicity 6.468 I 0.039 
African-American 71.4% 
Caucasian 36.8% 
All other ethnicities 52.2% 
Community Size 0.050 I 0.824 
Rural 46.2% 
Suburban/Urban 43.7% 
Specialty Choice 1.927 I 0.165 
Primary Care 50.9% 
Non-Primary Care 37.9% 
L 
Table 3: Demographic Data in Relation to Secondary Outcome Statement "I plan to 
practice in a rural area." 
xz I p %Agree 
Gender 0.034 I 0.854 
Female 15.5% 
Male 14.3% 
Marital Status 0.216 I 0.642 
Single 14.3% 
lvfarried 18.8% 
Expected Debt Load 0.687 I 0.407 
Under $60,000 17.9% 
Over $60,000 12.3% 
Ethnicity 1.535 I 0.464 
African-American 7.1% 
Caucasian 14.3% 
All other ethnicities 21.7% 
Community Size 14.721 I <0.001 
Rural 38.5% 
Suburban/Urban 8.0% 
Specialty Choice 0.034 I 0.854 
Primary Care 14.3% 
Non-Primary Care 15.5% 
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Table 4: Demographic Data in Relation to Secondary Outcome Statement "I plan to 
regularly provide medical care as a volunteer when I am in practice." 
xz I p %Agree 
Gender 0.368 I 0.544 
Female 81.0% 
Male 76.4% 
Marital Statns 0.851 I 0.356 
Single 77.3% 
Married 87.5% 
Expected Debt Load 0.313 I 0.576 
Under $60,000 76.4% 
Over $60,000 80.7% 
Ethnicity 2.389 I 0.303 
African-American 71.4% 
Caucasian 82.9% 
All other ethnicities 69.6% 
Community Size 0.652 I 0.419 
Rural 73.1% 
Suburban/Urban 80.5% 
Specialty Choice 4.641 I 0.031 
Primary Care 87.3% 
Non-Primary Care 70.7% 
46 
. [ 
47 
Table 5: Previous Experience and Attitudes in Relation to the Primary Outcome 
Statement"/ plan to regularly provide medical care as a volunteer when I am in practice." 
xz p %agree 
Previous Experience 6.012 0.111 
Attitudes 
Expectations of 28.970 <0.001 
learning about the 
under served 
Disagree/Neutral 13.3% 
Agree 64.7% 
Too great a burden on 0.623 0.430 
persona/life 
Disagree/Neutral 45.0% 
Agree 25.0% 
Illness more frequent 1.049 0.306 
Disagree/Neutral 46.7% 
Agree 34.8% 
More difficult to work with 2.876 0.090 
Disagree/Neutral 49.3% 
Agree 32.4% 
Drs. should provide 0.472 0.492 
leadership 
Disagree/Neutral 35.7% 
Agree 45.5% 
Recognition would stimulate 0.183 0.669 
work with pop 
Disagree/Neutral 43.2% 
Agree 48.0% 
Salary/earnings are less 1.881 0.170 
Disagree/N eutra1 52.3% 
Agree 39.1% 
,--
~-
L 
Table 6: Previous Experience and Attitudes in Relation to the Secondary Outcome 
Statement "I plan to practice in a rural area." 
xz p %agree 
Previous Experience 3.484 0.323 
Attitudes 
Expectations of 4.279 0.039 
learning about 
the underserved 
Disagree/Neutral 6.5% 
Agree 20.6% 
Too great a burden on 0.727 0.394 
persona/life 
Disagree/Neutral 15.5% 
Agree 0.0% 
Illness more frequent 0.840 0.359 
Disagree/Neutral 13.3% 
Agree 20.8% 
More di.jjicult to work with 3.344 0.067 
Disagree/Neutral 10.7% 
Agree 23.7% 
Drs should provide 0.352 0.553 
leadership 
Disagree/Neutral 20.0% 
Agree 14.1% 
Recognition would stimulate 0.302 0.583 
work with pop 
Disagree/Neutral 15.9% 
Agree 11.5% 
Salary/earnings are less 0.092 0.762 
Disagree/Neutral 13.6% 
Agree 15.7% 
48 
49 
Table 7: Previous Experience and Attitudes in Relation to Secondary Outcome Statement 
"I plan to regularly provide medical care as a volunteer when I am in practice." 
xz p %agree 
Previous Experience 1.135 0.769 
Attitudes 
Expectations of 9.163 0.002 
learning about the 
underserved 
Disagree/Neutral 64.4% 
Agree 88.2% 
Too great a burden on 0.035 0.851 
personal life 
Disagree/Neutral 78.9% 
Agree 75.0% 
Illness more frequent 0.406 0.524 
Disagree/Neutral 80.0% 
Agree 73.9% 
More difficult to work 2.261 0.133 
with 
Disagree/Neutral 82.7% 
Agree 70.3% 
Drs should provide 2.002 0.157 
leadership 
Disagree/Neutral 64.3% 
Agree 80.8% 
Recognition would 0.146 0.702 
stimulate work with pop 
Disagree/Neutral 79.5% 
Agree 76.0% 
Salary/earnings are less 0.609 0.435 
Disagree/Neutral 75.0% 
Agree 81.2% 
~--
1---
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I 
I 
Q8 
QJ3 
Q14 
Q15 
Ql6 
Q17 
Q18 
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Table 8: TH,..o-Tailed p Values for Pearson's Correlations for all seven attitude statements 
Q8: Ql3: Q14: Q15: Q16: QJ7: Q18: 
Expectations Too Illness is More Drs should Recognition Earning5; 
of learning great a more difficult provide would stimulate are less 
about burden frequent tO lVOI"k leadership work with pop 
underserved on with 
personal 
life 
p :'tl.Ol p :'tJ.OS p>0.05 p :'tJ.Ol p>0.05 p>0.05 
p :'tJ.Ol p :1).01 p>0.05 p :1J.05 p>0.05 p>0.05 
p :'tJ.OS p :'tJ.Ol p>0.05 p>0.05 p>0.05 p>0.05 
p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>O.OS 
p :'tJ .. Ol p :1J.05 p :'tJ.OS p>O.OS p>0.05 p>O.OS 
p>0.05 p>O.OS p>0.05 p>0.05 p>0.05 p>0.05 
p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>O.OS 
I 
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Appendix A: Example of ELS pre-intervention survey 
Education for Lifelong Service Training Grant: Medical Student 
Pre-Use Survey 
Introduction: This survey asks you about your educational expectations for working w-ith 
underserved populations, your current attitudes and future plans regarding working with the 
tmderserved, and some of your current community service and work-related experiences with 
underserved groups. 
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PID Number: _________________ ~------------
r--
16. I think that physicians should provide leadership to 
improve community health beyond patient care. 
1 7 . R~~S-:.~_l \' j_n g_ E~~{2lU1 i_t_ L(HL_f_( ~r .\.Y9JJ.LnS. ... :\'Y.i.ill un d c rsc r~-~d 
P' !P u l ~i.t_ i_ ()!}:?__ _ -? -~ l!1~1 ;JJbU e !Jlt':. .. .I.Q .. :\YQ.!:ls .... mn !_:Li_~l15.:!1 
_\\:ith those populations. 
18. 1 think that_~Ju~~-~vrs \VClrking \Vith the tmderserve~L£mll 
much kss t]l8!}_q~h_t;:1_·_~loctors. 
l 
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2 3 
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2 ~ ~? 
III. What recommendations do yon have for incorporating a service-related curriculum 
into your medical school training? 
21. I plan to be regularly involved with community 
service outside of my practice (ex tutoring, 
2 
2 
2 
V j COMMUNITY SERVICE AND WORK-RELATED I;XPERIENCES 
3 
3 
3 
Please describe any previous work-related experiences you have had with underserved 
populations (i.e. Peace Corps, Americorps) and the length of time you participated in this 
experience. 
4 
4 
-
' ~ 
' 
-
-~-
L 
4 I 
E 
¥C 
r 
4 
4 
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Description of Wotk.Related .-E~periences with theUnderseryed . How long did yollparticipat!iin thi 
· .· ·. · ·.. · .· · •.•• ; •· ·•· · ••..•••... e~petiellJ:e<~ • • j 
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Appendix B: Example of Demographic Survey 
EDUCATION FOR LIFELONG SERVICE: STUDENT DEMOGRAPHIC 
DATA 
54 
PID=---------------------------------------------------
A. Date of Birth: 
B. Sex: (please circle the number that applies) 
C. Marital status at the time of matriculation into medical school (August, 2002): 
(please circle the number that applies) 
L Single 
I 3. Other (please specify) 
~· 
-- -------------------
- -----------" -------
D. Ethnicity: (please circle the number that best applies) 
E. Upon entry into medical school, what was your specialty choice (please specify 
only one): 
F. What is the estimated amount of debt you anticipate graduating medical school 
with: 
G. Which of the following best characterizes the community you grew up in? 
(please circle the number that applies) 
1. Rural 3. Urban 
· 2. Suburban • 4, •· Qtli~i'}(pleasespecifY) 
L 
i---
L 
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